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phere he abandoned it, and adopted the hypothesis that the sizes of the particles of elastic fluids are not the same, or, what was the same thing for Dalton, equal volumes of elastic fluids do not contain equal numbers of particles. He examined this hypothesis in the light of what he took to be facts concerning the combining volumes of certain gases, and he says:
"I became convinced that different gases have not their particles of the same size; and that the following may be adopted as a maxim, till some reason appears to the contrary: namely, That every species of pure elastic fluid has its particles globular and all of a size; but that no two species agree in the size of their particles, the pressure and temperature being the same." 1
The instance of combining volumes given by Dalton is the formation of "nitrous gas,53 now called nitric oxide (see p. 78). Probably he had other cases pf combinations of gases in his mind when he announced the "maxim7' quoted above; for he says (New System, p. 188): "From a train of reasoning similar to that exhibited on page 71 [concerning the volume-composition of nitrous gas], I became convinced that different gases have not their particles of the same size. . . ."
In view of Dalton7 s treatment of Gay-Lussac's "law of combination by volume/7 to be considered in the next chapter, I think it is important to notice that the mental picture which Dalton formed of the atom, and the atomic constitution, of a gas forced him to conclude that if equal volumes of gases contain equal numbers of atoms, then the atoms of all gases must be the same size. But it was on the conviction that "no two species of elastic fluids agree in the size of their particles/7 he had laid "a train of investigation for determining the number and weight of all chemically elementary principles which enter into any sort of combination one with another.77
What, then, was the conception, of the atom formed by Dalton, and by what method did he measure the relative sizes and weights of atoms? In an entry in his laboratory notebook,2 dated September 6th, 1803, Dalton says: "The ultimate atoms of bodies are those particles which in the gaseous state are surrounded by heat; or they are the centres or nuclei of the
1 New System, p. 188.                    2 Roscoe and Harden, 1. c.t p. 27.